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The present invention relates to a process and a device 
for aiding the driving of a vehicle running over the 
ground . 

5 

Although not exclusively, the present invention applies 
more particularly to an aircraft, in particular a 
transport airplane, that can run over the ground, in 
particular during acceleration and deceleration phases, 
10 with a view respectively to the takeoff and landing of 
said aircraft . 

It is known that, during the phases of braking 
(deceleration) of a vehicle moving on the ground, for 
15 example an aircraft running over a runway during 
landing, it is frequently the case that the driver or 
pilot of this vehicle initially applies the maximum 
braking intensity permitted by the characteristics of 
the vehicle. When the latter reaches a speed much lower 

2 0 than its original speed corresponding to a stopping 

distance of a few meters, the pilot ceases this braking 
and maintains this speed until the desired stopping 
position is reached. This method of driving or of 
piloting guarantees to the pilot that the vehicle does 
25 not overshoot said desired stopping position. 

However, this method has several drawbacks. Firstly, it 
results in increased invoking of the brakes, thereby 
causing them to wear prematurely. Secondly, having a 

3 0 phase of running at reduced speed often causes a 

prolonging of the time required to reach the desired 
stopping position. 

The document GB-2 224 475 discloses a device making it 
35 possible to display a plurality of stopping distances 
of a vehicle on the windscreen of the latter . These 
stopping distances correspond to theoretical values for 
several predetermined speeds (the ones used most) . This 
device therefore has a preventive role, but it does not 
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make it possible to aid the driver during abrupt 
braking from a particular running speed. 

Furthermore, the document US-4 638 437 discloses a 
5 device making it possible to display in particular the 
stopping distance of an aircraft, representative of 
maximum braking. For the calculation of the stopping 
distance, this device takes account of parameters 
relating to the environmental conditions (state of the 

10 runway, weather, etc) . This known device does not make 
it possible to aid the driver in the aforesaid braking 
situation. Moreover, the taking into account of 
environmental conditions makes it necessary to proceed 
to the acquisition of parameters related to the ground 

15 infrastructures, this having the drawback of rendering 
this known device dependent on said ground 
infrastructures . 

The object of the present invention is to remedy these 
20 drawbacks. It relates to a process for aiding the 
driving of a vehicle running over the ground, in 
particular during a braking phase. 

For this purpose, according to the invention, said 
25 process is noteworthy in that the following successive 
operations are carried out repetitively: 

a) at least the current speed vO of the vehicle and a 
value acc corresponding to a deceleration of said 
vehicle are determined; 
3 0 b) with the aid of these values vO and acc, the 
distance df to be traveled on the ground by the vehicle 
in order to reach a particular speed vf is calculated 
using the following expression: 

2 2 

df= v ° " vf 



2 acc 

35 c) this distance df is presented to a driver of the 
vehicle with the aid of an appropriate means. 
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Thus, by virtue of the invention, an estimate of the 
distance df remaining to be traveled in order to go 
from the current speed vO to said particular speed vf 
is presented to the pilot of the vehicle. 

5 

Preferably, said particular speed vf is zero and 
corresponds to the stopping of the vehicle so that the 
distance presented is then the stopping distance, that 
is to say the distance required to stop the vehicle. 

10 

Moreover, advantageously, for a vehicle in the 
deceleration phase, said value acc is the current 
deceleration of the vehicle. Thus, by virtue of the 
invention, the pilot of the vehicle knows an estimate 

15 of the stopping distance such as it exists if he 
maintains the current conditions of deceleration. This 
process is very advantageous since it uses for its 
implementation only parameters related to the vehicle, 
thereby rendering it independent of any device for 

20 acquiring parameters related to the environment (state 
of the ground, weather, etc.) and of any numerical 
model of the behavior of the vehicle. Moreover, the 
accuracy of this estimated stopping distance increases 
as the vehicle approaches its stopping position. 

25 Specifically, the speed decreasing, the effect on 
braking of the parameters related to the environment 
decreases, thereby increasing the accuracy of the 
stopping distance estimated at the current instant. 

30 Advantageously, for operation b) , the stopping position 
of the vehicle is moreover calculated from said 
distance df and from the current position of said 
vehicle, and, for operation c) , this stopping position 
is moreover presented to the operator. 

35 

Additionally, advantageously, for a vehicle in the 
acceleration phase, said value acc is a predetermined 
deceleration value. Preferably, said predetermined 
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deceleration value corresponds to the deceleration 
undergone by the vehicle during emergency braking. 



Thus, the pilot is continuously informed, during an 
5 acceleration phase, of the distance required to stop 
the vehicle. This mode of operation can be particularly 
useful in the case of an airplane: specifically it 
allows the pilot to ascertain, during acceleration with 
a view to takeoff, up to what moment he can interrupt 
10 this takeoff phase and apply emergency braking without 
any risk of overshooting the end of the runway. 

The present invention also relates to a device for the 
implementation of the aforesaid process. 

15 

According to the invention, said device is noteworthy 
in that it comprises : 

a first means for determining the current speed vO 
of the vehicle; 

2 0 a second means for determining said value acc; 

a calculation means for calculating said distance 
df ; and 

a means of presentation for presenting at least 
this distance df to a driver of the vehicle. 

25 

Moreover, advantageously, said device also comprises a 
means for determining the current position of the 
vehicle . 

3 0 Furthermore , advantageous ly : 

said first means is an inertial platform of said 
vehicle ; and/or 

said second means is an inertial platform of said 
vehicle ; and/or 
3 5 - said means of presentation comprises a display of 
"head-up n type ("HUD") which is arranged in proximity 
to the windscreen of the vehicle. Preferably, said 
display is formed so as to display a symbol which 
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corresponds, in the field of vision of a pilot, to the 
stopping position of the vehicle. 

The single figure of the appended drawing will 
5 elucidate the manner in which the invention may be 
embodied. This figure is the schematic diagram of a 
device in accordance with the invention. 

The device 1 in accordance with the invention and 
10 represented in the figure is intended to aid the pilot 
of a vehicle that can run over the ground, in 
particular of an aircraft such as a transport airplane 
for example, that can run over an airport runway, in 
such a way that said pilot can accurately evaluate the 
15 actual situation of said vehicle, as specified 
hereinbelow. 

According to the invention, said device 1 comprises: 

a means 2 for determining the current (actual) 

2 0 running speed vO of the vehicle; 

a means 3 for determining a value acc 
corresponding to a deceleration of said aircraft and 
specified hereinbelow; 

a standard calculation means 4 which is connected 
25 by links 5 and 6 respectively to said means 2 and 3 and 
which is intended to automatically calculate a distance 
df which must be traveled by the vehicle in order to 
reach a particular speed vf specified hereinbelow; and 

a means of presentation 7 which is connected by a 

3 0 link 8 to said calculation means 4 and which is 

intended to automatically present at least said 
distance df to the pilot of the vehicle. 

According to the invention, said calculation means 4 
35 calculates the distance df from the following 
simplified relation or expression: 
df = voW (1) 
2 acc 
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In a preferred embodiment, said particular speed vf is 
zero and corresponds to the stopping of the vehicle so 
that . the distance df then satisfies the following 
relation : 



2acc 

This distance df of relation (2) represents the 
stopping distance, that is to say the distance required 
by the vehicle to stop from its current speed vO, 
10 talcing into account the deceleration value acc . 

In a preferred embodiment, applied to a vehicle in a 
deceleration phase, in particular due to braking, said 
deceleration value acc represents the current (actual) 
15 deceleration aO of the vehicle. In this case, the 
device 1 in accordance with the invention presents the 
pilot with the stopping distance which exists if the 
pilot maintains the current conditions of deceleration 
(and therefore in particular of braking) . 

20 

The device 1 is very advantageous, since for its 
implementation it uses only parameters related to the 
vehicle (vO, aO) , thereby rendering it independent of 
any device for acquiring parameters related to the 

25 environment (state of the ground, etc.) and of any 
numerical model of the behavior of the vehicle . 
Moreover, the accuracy of the estimated stopping 
distance increases as the vehicle approaches its 
stopping position. Specifically, the speed decreasing, 

3 0 the effect on braking of the parameters related to the 
environment decreases, thereby increasing the accuracy 
of the stopping distance estimated at the current 
instant . 

3 5 In a particular embodiment, the calculation means 4 
calculates, moreover, the stopping position xf , from 
the distance df calculated previously and from the 
vehicle's current position xO which is received from a 



means 9 by way of a link 10. For this purpose, said 
calculation means 4 uses, preferably, the following 
relation: 

xf = xO + df (3) 

5 

Moreover, preferably, said means 9 is a geographical 
positioning device, in particular a differential "GPS" 
device. Furthermore, said means 2 and 3 can correspond 
to an inertial platform of the vehicle, in particular 
10 in the case of a transport airplane. 

Additionally, the means of presentation 7 can comprise 
any type of means 11 (audible, tactile, etc.) making it 
possible to present the . pilot with the stopping 

15 distance df and as appropriate the stopping position 
xf . In a preferred embodiment, said means of 
presentation 7 comprises a display device 12 of the 
"head-up display" type which makes it possible, for 
example, to present the information on the windscreen 

20 of the vehicle. Moreover, according to the invention, 
said display 12 is formed so as to display a symbol 
which corresponds, in the field of vision of a pilot, 
to said stopping position of the vehicle on the running 
track (runway, freeway, etc.). 

25 

As indicated previously, the device 1 in accordance 
with the invention is particularly advantageous in the 
deceleration phase, in particular in the vehicle 
braking phase, since it makes it possible to indicate 
3 0 the stopping distance by maintaining the current 
conditions of deceleration. Said device 1 is however 
also advantageous in the vehicle acceleration phase. 

Specifically, in the acceleration phase (with a view to 
3 5 takeoff for an airplane, for example), the calculation 
means 4 can determine from the aforesaid relations (1) , 
(2) and (3) the distance df and as appropriate the 
stopping position xf by using the current speed vO and, 
for the value acc, a predetermined deceleration value 
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al. This predetermined deceleration value al can in 
particular be chosen in such a way as to correspond to 
the deceleration that the vehicle would undergo if the 
pilot decided on emergency braking. In this case, the 
5 pilot is continuously informed of the distance required 
for the vehicle to stop. This mode of operation can be 
particularly useful in the case of an airplane: 
specifically it allows the pilot to ascertain up to 
what moment he can interrupt a takeoff without any risk 
10 of overshooting the end of the runway during subsequent 
braking. 



